Abstract
Discussion
Three-dimensional structure of the uricase-inhibitor complex reveals that bifunctional hydrogen bonding interactions of Argl76 with N7-C5-C6-06 and Gln228 with the N1-C2-02 grouping, along with the stacking of Phel59 onto the si-si face, are the main support of the 8-azaxanthine bonded in the active pocket [2] , A precise information on the structure of the enzyme-substrate complex cannot be obtained directly because of its transient nature, but the apparent affinity of urate or uricase reaction inhibitors, such as 8-azaxanthinate for guanidinium ion, strongly suggested that a bidentate salt-bridged structure lies at the hart of the specific binding to enzyme [ 1 ] . It is therefore important to set the guest recognition motif in the perspective of binding to the natural substrate, without recourse to a urate-dianion species [2] .
In the title molecule, the guanidinium cation forms an angle of 30.1(1)° with the plane of purine and the additional stabilisation of complementary charges increases the strength of the primary hydrogen-bonding interactions with the anionic N3-C2-02 site. The crystal packing is dominated by jt-jt stacking at 3.422(6) A, involving purine rings related by centre of inversion in the unit cell. Cyclic hydrogen-bonded dimeric associations N1-HI-O6' and N9-H9--08' are involved in the formation of an assembly with the water molecule acting as a bridging ligand. An interesting feature is the distinct pyramidality at N7, which deviates 0.056(3) A from the plane of its substituents. Different binding motifs in guanidinium urate and 8-azaxanthinate [2] , which presumably reflect the location of negative charge [3] , are related by 180° rotation about the N1-C4 axis; the conformational flexibility of Argl76, Gln228, and Phel59 residues in the active cleft allows an induced fit for binding. It is now clear how the stereospecificity of uricase reaction may arise [4] [5] [6] [7] [8] . Urate fits snugly into the active pocket, exposing the si-si face with effectively desolvated imidazolone subnucleus to the oxidative attack. The effect of heteroatom-71 stacking, reminiscent of enhanced reactivity toward oxidants caused by base stacking in B-form of DNA [9] , may provide a new understanding of mechanisms underlying dioxygen activation by uricase. Selected stacking distances: N1-C8' = 3.424 (4) (4) 0.828(3) 0.036(7) 0.031 (5) 0.870(4) 0.053(9) 0.657 (5) 0.982(4) 0.057(9) 0.575 (5) 1.096(4) 0.06(1) 
